The Pilat dune presents four principal paleosol (apparing at the surface) that have been dated by Carbon-14 analysis or Optical Stimulated Infrared Luminescence (OSIRL). Anyway, no quantitative information about the evolution of the paleosols within the dune is presented in literature. Here, we present our investigation of the internal structure of these paleosols by Ground Penetrating Radar (GPR) to explore the internal Pilat dune morphological properties. Three types of radar were used, with frequencies of 25 MHz, 100 MHz and 270 MHz, to get the best of both penetration and accuracy in paleosol visualisation.
1 Introduction: The Pilat Dune, in southwestern France (44 °35'23 "N, 1 °12'49" W), is the highest sand formation in Europe, with a length of 2 500 m, a width of 500 m, an altitude between 100 and 115 m, and an estimated volume of 60 million km 3 (1, and Fig. 1 ). The windward side, face to the sea, has average slope of 5° to 20°, whereas the opposite, "leeward" side, is more inclined, with average slope of 30° to 40°. Thus dominant wind blows from west to east, and the dune moves eastward covering up the forest and primary parabolic dunes at a rate of 1 to 5 m per year (2, 3) . Previous works have confirmed the existence of two generations of dunes (2) , and clarified their age of establishment (4) . As a famous natural protected site, highly touristic, the dune is regularly monitored (5) . The windward face reveals dark, organic-rich layers, the paleosols (Fig. 2) , which shows the dune surface at different epochs of its formations and could be used as proxies of climatic change. Indeed, climate variations, particularly in the North Atlantic region were also able to promote lifts groundwater or wet episodes (6) . According to these data, dune formation occurs in a relatively dry and cold climatic episode, while during wet and warm episodes the vegetation covers the dune surface fixing the dune and creating the organic layer becoming later a paleosol in a second epoch when the organic layer is covered by sand.
Methodology: GPR is a non-destructive method, which can be used on a wide variety of soils, and especially in sand (8) . Three types of radar were used, with frequencies of 25 MHz, 100 MHz and 270 MHz, to get the best of both penetration and accuracy in the upper layer, by following two types of path i ) transversal to the dune in the direction of the slope downhill, then uphill to image all paleosols (using 25 MHz and 100 MHz) , ii) longitudinal, by following a paleosol (270 MHz).
Conclusions:
The results perfectly visualize the paleosols (Fig. 3 ) and indicate topographic irregularities in primary dunes, and cross-stratifications structures, which can be used as a proxy of wind reversal (9) . Our results however are in contradiction with the assumption that these layers correspond to gradual climatic change event and do not record dunes (3) . Images obtained by following a paleosol show per contra strong irregularities in topography; we thus suggest that abrupt climate changes which occurred during the Holocene have relatively little effect on the morphology of primary dunes. 
